This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

I 

■ i 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




PATENT SPECIFICATION 

NO DRAWINGS L 136,349 

Inventor: ALAN JAMES PERKINS 

Date of Application and filing Complete Specification: 21 Feb,, 1967. 
No. 8303167. 

Complete Specification Published: // Dec r 1968. 
© Crown Copyright 1968. 



Index at acceptance : — Ol AK4 
Int. CI.:— C Olb 31/02 



COMPLETE SPECIFICATION 



10 



15 



20 



25 



30 



35 



40 



Improved Carbonized or Graphitized Rayon 



We, Great Lakes Carbon Corporation, 
a corporation organized under the laws of the 
State of Delaware, United States of America, 
of 18 East 48tli Street, New York, State of 
New York, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed 1 , to 
be particularly described in and by the fol- 
lowing statement: — 

This invention relates to the production of 
carbonized or graphitized fibrous . rayon 
materials having improved properties. 

It is well known in the art that rayon 
fibrous materials, such as rayon filaments or 
rayon textiles or woven fabrics, may be 
carbonized or graphitized by heating the start- 
ing rayon material in an inert atmosphere to 
suitable temperatures, for example to 800° C. 
(or to temperatures between about 500° C. 
and about 1200° C.) to bake or carbonize 
same, or to 2000°— 3000° C. to graphitize 
same. 

The prior art also teaches or suggests some 
different temperature-time conditions or 
rates in order to carbonize or graphitize rayon. 
United States Patents 3,011,981 to Soltes and 
3,053,775 to Abbott and British Patent 
894,458 may be said to be representative of 
various conditions or rate schedules for car- 
bonizing or graphitizing rayon fibrous 
materials. 

This, invention, as previously stated, also 
relates to the carbonization or graphitization 
of rayon, but it is most particularly related to 
a particular step in such processes, which step 
leads to carbonized or graphitized products of 
improved quality as compared to the products 
produced when the step is not carried out, or 
greatly shortened heating cycles to obtain 
products of equal or improved quality. 

It is a finding of this invention that if 
rayon is heated to a temperature within the 
range of about 325° C. to about 390° C. and 

[Price 4s. 6d.) 
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more preferably about 340° C. to about 360° 
C, and' is then thoroughly flexed or ruffled 
or mechanically worked after it has been 
heated to this temperature and before heating 
it further, then this procedure, viz. interrupt- 
ing the heating of the rayon at a given point 
and flexing same, results in end carbonized 
or graphitized products having properties 
which are considerably improved over the pro- 
perties the products have if this step is not 
carried out, but identical heating procedures 
and times are otherwise employed; or in 
greatly decreased heating schedules or pro- 
cessing times to obtain products whose pro- 
perties are as good as or better than those 
obtainable only by greatly prolonging the 60 
heating cycles. 

It is important, to achieve these improve- 
ments, that the flexing be carried out after 
the rayon has been heated only to a certain- 
temperature point, not too low nor too high. 
For example, if the ruffling is carried out 
after the rayon has been heated to a tempera- 
ture of only about 310° C. or lower, the pro- 
perty improvements and processing advantages 
brought about by ruffling are not realized; 
nor are they brought about if the rayon has 
first been heated to too high a temperature, 
e.g., 410° C. or higher, before it is ruffled 
or thoroughly flexed. However, the property 
improvements are generally obtainable in some 
measure if the step is carried out and the heat- 
ing interrupted anywhere in the range between 
about 325° C. and about 390° C. Carrying 
out of the step after the rayon has been 
heated to a temperature in the range of about 
340° C. to about 360° G invariably results 
in some improvement in the properties and' 
these improvements are generally very 
marked. 

The property improvements being referred 
to as achievable by the procedures of this in- 
vention are improved flexibility and tensile 
Strength of the final carbonized or graphitized 
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the cloth must be heated before it is flexed. 
If the cloth is heated to too low a tempera- 
ture and then flexed, as in Example 7, or 
heated to too high a temperature and then 
5 flexed, as in Example 8, the product improve- 
ments are not obtainable, even though sub- 
stantially identical heating schedules and pro- 
cessing conditions are otherwise followed. 
Example 9 demonstrates the fact that even 
10 though much slower heating rates to 350° C 
are employed than in Example 1, because of 
the omission of the flexing step, the product 
qualities obtained are still not as good as 
those obtained' in Example 1. 
15 Example 10 demonstrates that product pro- 
perties comparable to those obtained in 
Example 1 are obtainable without employing 
the flexing step, but that very greatly pro- 
longed heating rates or times must be em- 
20 ployed in order to accomplish this. 

If the rayon being processed is in fila- 
mentary form or if its width is of relatively 
small dimension then flexing in substantially 
only one direction, the longitudinal of the 
25 material, is generally all that is necessary. 
However, if the rayon is in the form of a 
woven fabric or cloth, having both warp and 
fill filaments, or is of substantial width, then 
flexing in both longitudinal and transverse 
30 directions are necessary to achieve optimum 
results and to insure the obtainment of a car- 
bonized or graphitized' product strong or 
flexible in one direction, and not noticeably 
weaker or less flexible, in the other direction. 
35 By "flexing" is meant working or ruffling 
or pressing the rayon, after it has been heated 
to a suitable temperature, until it is soft or 
supple or very flexible. (The heat-treated 
rayon at this point, before being flexed, is 
40 generally fairly stiff or rigid and also coarse 
to the touch rather than soft) A typical way 
of flexing the cloth can be accomplished by 
the use of standard commercially available 
calendar rolls, such as used in textile opera- 
45 tions, with the only limiting factor being the 
pressure applied by the rollers, such that the 
cloth is not physically damaged; but sufficient 
pressure is employed to render the cloth 
~ supple and flexible. 
50 For convenience in handling the rayon 
which has been heated to a suitable tempera- 
ture, will typically be cooled to temperatures 
below about 40° C. or to room temperatures 
before the flexing stop is carried out; how- 
55 ever, that is not absolutely essential to the 
invention. 

After the flexing step has been carried out, 
the heat-treated and flexed rayon may be 
heated substantially immediately or over a 
60 very short time period to the temperature it 
had previously been heated to before it was 
flexed; thereafter, it may be heated to car- 
bonizing or graphitizing temperatures fol- 
lowing any convenient time-temperature sche- 



dules, such as outlined in the Examples. 65 

The flexing can be accomplished by hand 
simply by working the product between the 
palms of one or more persons until the " hand " 
or "feel" of the material is proper; or it 
can be accomplished by passing the heat- 70 
treated rayon between two opposed rollers one 
or more times until sufficient flexibility is 
effected. Rubber or plastic coated rollers are 
preferred — either one rubber, etc., with one 
steel or metal roller, or both rubber or plastic 75 
coated. 

It should be understood that slower heating 
rates, than those previously pointed out as 
typical, may also be employed. However, rates 
slower than 200° C. per hour, in going from 80 
room temperature to the 325—390° C. range, 
or in going to the further carbonization tem- 
perature (which is exemplified as 800° C, but 
which typically may be anywhere between 
about 500° C. and about 1200° C.) will 85 
seldom be employed because inexpedient and 
because of the prolonged processing times 
involved. 
WHAT WE CLAIM IS : — 

1. A process of carbonizing fibrous rayon 90 
which comprises heating the rayon under sub- 
stantially non-oxidizing conditions to a tem- 
perature between 325° C. and about 390° C; 
interrupting the heating step at a temperature 
in this range and flexing the rayon by mechani- 95 
cally or manually working the product to 
make ft more supple; and continuing the 
heating of the rayon under non-oxidizing con- 
ditions to a temperature above about 500° C. 
to further the carbonization thereof, 100 

2. A process according to claim 1 wherein 
the rayon is heated from room temDerature 
to the 325° C— 390° C range at aerate no 
slower than 200° C. per hour, and wherein 
the flexed material is then further carbonized 105 
by heating at a rate no slower than 200° C. 
per hour. 

3. A process according to claim 1 or 2 
wherein the flexing of the rayon is carried out 
after it has been cooled to a temperature no 110 
higher than about 40° C. 

4. A process according to claim 1, 2 or 3 
wherein the final temperature to which the 
rayon is heated is between about 500° C and 
about 1200° C. 115 

5. A process according to claim 1, 2 or 3 
wherein the final temperature to which the 
rayon is heated is between about 2000° C and 
about 3000° C. 

6 ; A process according to any of the pre- 120 
ceding^ claims wherein the initial temperature 
to which the rayon is heated before it is 
flexed is between about 340° C. and about 
360° C. 

7. A process according to any of the pre- 125 
ceding claims wherein the rayon is viscose 
rayon. 

8. A process according to any of the pre- 



ceding claims wherein the rayon is in the 
form of a woven fabric. 
tl^Vu P roce f s \ ac cording to claim 8 wherein 
the flexjng of the woven fabric is carried out 

S*S£ oth longitudinal 3,1(1 

10. A process of carbonizing rayon as 



claimed' in claim 1 substantial^ as hor™ 
tombed with particular reference 
accompanying examples 1 to 4 

STEVENS, LANGNER, PARRY & 
ROLLINSON, , 
Chartered Patent Agents, 
Agents for the Applicants. 
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